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(57) Abstract 

A portable gas grill (10) features a combi- 
nation of quick heat up and quick cool down in a 
| compact and truly portable self contained grill for 
camping, tailgating, and other activities. The grill 
(10) includes a lower housing (11) containing a 
multilayer metal foil insulation/reflector member 
(12), a grill surface (13), a radiant heating element 
( 1 4), and a grill cover (15) with a multilayer metal 
foil insulating/ reflector member (16). The radiant 
heating element (14) utilized in the gas grill in- 
cludes a gas jet burner in combination with a heat 
radiating tube which contains the flame extending 
from the jet burner. The radiant heat generated 
by the radiant heating rube heats a grill surface 
of 170 square in. or greater to adequate grilling 
temperatures such as 700 *°F and higher. 
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This application claims priority of U.S. Provisional Application Serial No. 
60/092,321 filed on July 9, 1998 which is incorporated herein by reference in its 
entirety. 

10 Field of the Invention 

This invention relates to gas grills which are portable in nature due to 
having a source of bottled gas, usually propane, connected to the grill to provide 
portability. Portable gas grills range from large models on wheels containing a 25 
pound propane bottle to table top portable gas grills utilizing a one pound propane 

15 bottle or canister. 

Background of the Invention 

Portable gas grills available in the market utilize conventional burner 
20 arrangements for cooking food primarily by convection heating. In larger grills 
having a large container of gas such as propane, sufficient cooking temperatures 
are usually reached and the proper upright position of the gas bottle is usually 
acceptable; however, in the small portable gas grill area, particularly table top 
type models, cooking temperatures are frequently inadequate and the small 
25 propane gas bottle or canister is frequently connected or positioned in an 

undesirable manner. For example, in some grills, the gas canister is supported 
largely by the connector itself which poses a potential of breaking the connector 
tubing during use. In other instances, the gas bottle must be laid substantially 
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horizontally in order to achieve the connection with the grill-burner system which 
poses the potential of liquid propane entering the burner system. 

It is desirable to have an improved portable gas grill having improved 
5 cooking temperatures and having improved positioning for the propane canister. 

Summary of the Invention 

In one aspect, this invention provides a gas grill containing a radiant 
0 heating element comprising a jet gas burner in combination with a radiant heating 
tube element adapted for containing the flame from the jet burner within the tube 
and for heating to very high temperatures from the flame and radiating heat within 
the grill for desired cooking of food. The radiant heating tube can be open or 
closed at the end distal from the jet burner and can have appropriate openings 
5 along the length of the tube for exit of combustion gases. Preferably the tube is 
closed at the distal end and the openings are on the bottom of the tube to thereby 
provide maximum heating of the tube by the flame from the burner and thereby 
provide maximum radiant heating within the grill. 

0 In another aspect, this invention provides a gas grill with the above radiant 

heating element in combination with a multi layer metal foil insulation/reflector 
element in the top and/or bottom portion of the grill adapted for reflecting the 
radiant heat from the radiant heating element toward the grill surface and the food 
on the grill surface and for insulating the grill housing to provide lower exterior 

5 surface temperatures of the grill housing. Preferably, the multi layer metal foil 
insulation/reflector elements provide sufficient reflectivity to enable the grill to 
operate with a single radiant gas heating element and sufficiently insulative to 
enable the use of a molded plastic housing including both the bottom portion of the 
grill housing and the top or lid portion of the grill housing. In a preferred aspect 
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of this invention, the radiant heating element and the insulation/reflector elements 
provide a grill cooking temperature of at least 700°F while providing a housing 
exterior surface temperature of less than about 300°F. 

5 In another aspect of this invention a table top type gas grill is provided 

having a housing adapted to enclose a propane bottle or canister while it is 
connected to the burner of the grill to protect the bottle from outside impact during 
use, to separate the bottle from and insulate the bottle from the heat produced in 
the grill during use and to enable the use of the bottle in the desired upright 
10 position. 

Another aspect this invention provides a lightweight portable gas grill 
capable of quick heat up and quick cool down for camping, tailgate, patio, or 
other outdoor table top use, which contains a removable grease dripping trap that 
15 can be removed and emptied without moving the grill, or can remain in the grill 
without being emptied during ordinary transport of the grill by hand or by vehicle 
without spilling the contents of the grease trap. 

Another aspect of this invention provides a portable gas grill having a rigid 
20 cover adapted to fit over the entire grill, attached to the grill and serve as a 

carrying case for the grill. The cover can preferably be adapted to be removed 
from the grill, placed on the ground or patio and the grill placed on top of the 
cover to elevate the grill to a more comfortable height for use when a table or 
tailgate is not conveniently available. 

25 

In accordance with another aspect of the invention, a portable gas grill 
includes a grill housing including a base and a cover. A grilling surface is 
positioned within the housing and a radiant heating element is included within the 
grill housing for heating food on the grilling surface by radiant heating. The 
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radiant heating element includes a gas jet and a multilayer metal insulation and 
reflector element within the grill housing for reflecting radiant heat from the 
radiant heating element to the grilling surface. 

5 In accordance with a further aspect of the invention, a cooking device 

includes a cooking surface, a radiant heating tube for delivering radiant heat to the 
cooking surface, and a gas burner positioned to generate a flame which is 
substantially contained within the radiant heating tube. 

In accordance with another aspect of the invention, a portable gas grill 
10 includes a grill housing including a base and a cover, a grilling surface which is 
positioned within the housing, a gas heating element within the grill housing for 
heating food on the grilling surface, and a gas canister chamber within the grill 
housing configured to receive and completely contain a gas canister in an upright 
orientation. 

15 

Brief Description of the Drawings 

FIG. 1 is a perspective view of a preferred design of grill of this invention; 

20 FIG. 2 is a cross-sectional side view of the gas grill of FIG. 1 showing the 

position of the internal parts; 

FIG. 3 is a schematic diagram of the radiant heating element and jet 
burner; and 


25 


FIG. 4a and 4b illustrate the use of the cover for the grill as a carrying 
case or a support table for the grill. 
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Detailed Description of the Preferr ed Embodiment 

The portable gas grill of this invention provides true portability with the 
convenience of a self-contained gas cannister and a self-contained grease drippings 
trap. These features in combination with the quick heat up and quick cool down 
aspects of the gas grill of this invention also provide a convenience desired for 
camping, tailgate parties, and the like. The gas grill of this invention provides 
true grilling at high temperatures such as 700°F and higher without the 
inconvenience or contamination involved with charcoal grills and without the 
inconvenience of connecting and disconnecting the gas cannister at each use. 

It will be recognized that the elements and combinations of elements of this 
invention are primarily preferred for small portable gas grills such as tabletop 
models, but various elements of this invention can be adapted and utilized to 
certain advantage in larger portable gas grills as well. The design of this 
invention is illustrated in FIG. 1 wherein the grill 10 includes a lower housing 11 
containing a multi layer metal foil insulation/reflector member 12, a grill surface 
13, and two radiant heating elements 14. The upper portion of the grill housing is 
preferably in the form of a hinged lid 15 which contains a similar multi layer > 
metal foil insulating/reflector member 16. The lower portion of the housing 11 is 
supported on a pedestal 17 and a base 18. The pedestal 17 is adapted on one side 
to contain an upright gas bottle or cannister and on the other side a removable 
grease dripping trap 19. Above the portion of the pedestal 17 containing the gas 
bottle cannister, an upper portion 21 of the housing is hinged or otherwise 
removable to open and provide access to and removal and replacement of the gas 
bottle or cannister in the pedestal 17. An on/off control for the gas can be 
accessed by raising the cover 21 or in a preferred aspect can be operated with an 
external control knob 22 connected to the gas valve on the gas canister. The grill 
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surface 13 preferably has a grill surface area of about 170 square in. or greater, 
more preferably about 170 to about 200 square in. 

FIG. 2 is a side cross-sectional view of the gas grill 10 of FIG. 1 wherein 
5 the radiant heating element 14 is connected to a gas canister 24 by a connector 23 
and a valve 35. As can be seen, the upper cover portion 21 can be lifted if hinged 
or removed if it is not permanently attached in order to service or remove and 
replace the gas bottle or cannister 24. 

FIG. 2 also illustrates the bottom portion of the housing 11 and the bottom 
insulating/reflecting member 12 containing at least one opening 25 positioned to 
communicate with the grease dripping trap 19. The grease dripping trap 19 can be 
removed for emptying without moving the grill. In addition, the trap 19 can 
remain in place during normal transport of the portable gas grill 10 without being 
emptied and without significant likelihood that the contents of the grease dripping 
trap will spill out of the trap. If desired the grease dripping trap 19 can be made 
disposable so that it can be removed and disposed of when desired and replaced 
with a new grease trap, thus eliminating the need for any cleaning of the grease 
dripping trap 19. 

FIG. 3 illustrates the radiant heating element 14 utilized in the gas grill 
according to this invention. The heating element 14 includes a conventional gas 
jet burner 31 having a gas inlet jet 32 and a combustion air inlet 33 surrounding 
the gas jet inlet. The gas jet inlet 32 is connected by the connector 34 to the gas 
control valve 35 and the gas cannister 24. The jet burner 31 utilized in the heater 
of this invention can be essentially the same or similar to the propane torch burner 
used on a plumber's torch or soldering torch or similar gas jet burners. The 
radiant heating element 14 of this invention comprises such a gas jet burner 31 in 
combination with a heat radiating tube 36 which is adapted to have sufficient 
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length and diameter to contain the entirety of the flame 37 extending from the jet 
burner 31. A distal end 39 of the radiant heating rube 36 can either be opened or 
closed depending on the desired design that is most efficient to maximize the 
temperature of heat radiating tube 36 as heated by the flame 37. In one preferred 
embodiment, the distal end 39 is closed and a plurality of openings 38 are 
provided in the bottom of the tube to maximize the temperature of the tube 36 and 
to provide a more even and wide distribution of the exhaust gas heat from the 
flame 37. The openings 38 and radiant heating tube 36 can be of any desired 
configuration, including for example a continuous slit, round holes, or a plurality 
of slits either longitudinally, angled, or transverse. Similarly, the tube 36 can be 
of any desired shape such as a cylindrical tube, square tube, triangular tube, or 
other configuration which provides the radiant heating properties desired for 
operation of the portable gas grill according the present invention. 

In the portable gas grill 10 of this invention it is preferred that the radiant 
heating tube 36 be heated to the maximum temperature by the flame 37 in order to 
achieve the maximum proportion of heating by radiant heating within the grill 
interior. In addition, the openings 38 are distributed to achieve the maximum 
distribution of convection heating within the grill interior. As will be apparent to 
one skilled in the an, the radiant heating tube 36 and the jet burner 31 can be 
designed and configured to maximize the amount of radiant heat compared to the 
amount of convection heating. The radiant heat from the radiant heating tube 36, 
sometimes called an emitter, should account for at least 30% and preferably more 
than 70% of the total heat produced within the grill interior with the remainder of 
the heat provided by convection heating. 

The radiant heating tube 36 can be constructed of material selected by one 
skilled in the an with sufficient durability and the ability to withstand the high 
temperatures of the grill environment. One preferred material is stainless steel 
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which is sufficiently durability while withstanding the high temperatures produced 
by flame 37. Other materials may be used depending on the temperature, 
configuration, and other properties desired. It will also be recognized that due to 
the high temperature exposure of the radiant heating tube 36, which is typically 
above 1000°F, the tube 36 will also act as a flavor enhancer within the grill due to 
the vaporization of grease and other drippings which fall onto the tube 36 from the 
food being cooked on the grill surface 13. As will also be recognized by one 
skilled in the art, multiple radiant heating tubes with multiple jet burners can be 
employed in the gas grill according to the present invention. However, for a 
small table top portable gas grill, a single tube and single jet burner is preferred 
for simplicity of operation. The valve 35 can be a conventional on/off or variable 
volume valve depending on the design desired. Ignition of the jet burner can be 
by any conventional means, such as a match, lighter, piezoelectric push-button 
igniter, or other self ignition. 

The radiant heating element 14 as described above, including the jet burner 
31 and the radiant heating tube 36 can be employed in a conventional portable gas 
grill housing, which preferably will contain a reflector element on the interior of 
the grill housing in order to take advantage of the radiant heat produced by the 
radiant heating tube 36. While it may be possible to obtain grilling temperatures 
of 700 °F or above in a conventional steel or porcelain-coated steel grill housing 
by using larger radiant heating elements 14 or multiple heating elements 14, it is 
preferred that the grill housing contain an appropriate insulating/reflector liner or 
insert to maximize the utilization of the radiant heat produced by radiant hearing 
element 36. The more efficient the insulation/reflector elements 12, 16, the 
higher the grilling temperature will be on the interior of the grill for a given jet 
burner size and the endurance or cooking time on a given container of gas or 
propane will be increased. 
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In a preferred embodimem of this invention, the insulation/reflector 
elements and liners 12, 16 comprise multi layer metal foil elements, preferably 
aluminum. The multi layer metal foil structure are embossed, .corrugated, or 
otherwise provided with spacers to provide gaps between the individual metal foil 
5 layers. The interior layer of the insulation/reflector element 12, 16, i.e.. the layer 
facing the food and the heating element may be thicker than a metal foil for 
durability and rigidity purposes. Typically the metal foil layers will be 6 mils or 
less but the inner layer can be a thicker sheet having a thickness such as 10. 20 or 
30 mils. It has been found that the multi layer metal foil construction provides the 

10 maximized reflection of the radiant heat produced by radiant heater 14, thereby 
maximizing the temperature reached at the surface of the grill for cooking the 
food. The multi layer metal insulation/ reflector elements 12, 16 can also be made 
of heavier gauge metal than foils, i.e., each of the layers of the multi layer metal 
construction can be thicker than 6 mils. The particular construction and 

15 configuration of the multi layer metal elements can be selected and designed by 
one skilled in the art, utilizing the information provided in the present invention 
disclosure. For example, various combinations of thicknesses of layers of foils 
and metal sheets can be used in various numbers and in various combinations of 
embossments, corrugations, and other shapes. Such multi layer metal foil and 

20 multi layer metal sheet constructions suitable for use as insulation/reflector 

elements 12, 16 in the present invention can be those disclosed in or adapted from 
those disclosed in co-pending applications U.S. Serial No. 08/871,771, filed June 
9, 1997; U.S. Serial No. 09/001.372, filed December 31, 1997; and U.S. Serial 
No. 09/092,631, filed June 5, 1998. the disclosures of which are incorporated 

25 herein by reference. 


The preferred multi layer metal foil and metal sheet insulation members 
12, 16 are capable of providing interior grill temperatures in excess of 700°F for 
the desired searing and cooking grill temperatures while maintaining the external 
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housing of the grill 10 below about 300°F or 350°F. Such effective insulation 
members 12, 16 enable the use of non-metal grill housings such as plastic grill 
housings formed from bulk molding compounds, sheet molding compounds, or 
fiber reinforced plastics. In the 300-350°F operating range, a preferred grill 
housing is formed of fiberglass reinforced polyester molded to the desired grill 
shape to form not only housing 11 and lid 15, but the remaining portions of the 
entire grill assembly including the base 18, pedestal tank housing 17, and the 
upper housing portion 21. In this aspect, when the appropriate multi layer metal 
sheet and foil insulation/reflector members are used, those insulation/reflector 
members can be co-molded into the plastic housing, such as disclosed in co- 
pending application, U.S. Serial No. 08/927,969, filed September 11, 1997, the 
disclosure of which is incorporated herein. 

As an example of a preferred embodiment of the portable gas grill 
according to the present invention, the following example is given. The base 18 
can be approximately 12 in. by 18 in. with the pedestal 17 having a sufficient 
sized interior opening and sufficient height to contain a conventional camping gas 
bottle or cannister, such as the Coleman (trademark) one-pound camping propane 
bottle approximately 4-VS in. in diameter and approximately 8 in. in height. The 
grill housing 11 and lid 15 are sized approximately 12 in. by 15 in. in order to 
provide a grill surface 13 of approximately 180 sq.in. The interior height of the 
grilling cavity from the surface of the lower insulation element 12 to the surface of 
the upper insulation element 16 is about 8 in. with the grill surface 13 positioned 
approximately 4 in. from the bottom and from the top. Heating element 14 
comprises a stainless steel radiant heating tube 36 which is 1 in. in diameter, 9 in. 
long with end 39 closed. The radiant heating tube 36 contains 8 holes 38 about >/■> 
in. in diameter in the bottom of the tube 36. The radiant heating tube 36 is 
positioned approximately VA in. below the grill surface 13. The grill surface 13 
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is preferably a conventional, welded stainless steel wire such as 1/8 or 3/16 in. 
diameter wire or can be a porcelain-coated steel wire grill. 

According to this example, the external housing 11 and the lid 15 are 
formed from fiberglass reinforced polyester bulk molding compound with separate 
insulation liner inserts 12 and 16 which are formed to fit from three embossed 
layers of 2 mils aluminum foil and one layer of 10 mils aluminum sheet where the 
10 mils sheet faces the interior of the grill space and the grill surface 13(1 mill = 
0.001 in.). Another preferred embodiment for the insulation elements 12, 16 is 
(in mils) 10/2/2/5. The insulation members 12, 16 are preferably removable and 
replaceable. The lid 15 preferably contains a top vent and can also contain a 
perimeter vent. Particularly preferred is an embodiment including a vent in the 
rear of the grill housing in the area of the hinge for the lid 15, thus exhausting the 
combustion gases and grill smoke away from the front of the grill unit. The 
pedestal and the tank cover 21 are also molded from the bulk molding compound 
or fiber reinforced plastic and are formed to provide air intake vents for 
combustion air to feed into the combustion air inlet 33 for the jet burner 31 . 
Additional air vents can be designed into the housing 1 1 or the interface between 
the housing 11 and the pedestal 17 when desired. However, since a majority of 
the heating in the preferred portable gas grill according to this invention occurs 
from radiant heating rather than convection heating, it will be preferred to keep 
the convection currents. through the interior of the grill while the lid 15 is closed, 
to a minimum in order to conserve and maximize the effect of the radiant heating 
from the radiant heater 14. 

The grease drippings trap 19 is constructed of sufficient depth so that it 
does not have to be emptied after each use of the grill and so that the grill can be 
moved or transported in its normal, upright position without the grease trap 
spilling contents. The grease trap 19 is configured to be slidably removed from 


WO 00/02474 


-12- 

underneath the housing 1 1 for emptying and cleaning or for disposal if a 
disposable trap is used. 

Another aspect of the invention disclosed herein is illustrated in FIGS. 4 A 
and 4B. In this aspect, the portable gas grill 10 further comprises a hard or rigid 
case 40 which can fit down over the portable gas grill when the lid 15 is closed. 
The cover 40 contains a handle 42 for carrying the assembled case and grill when 
the case 40 is attached to the portable gas grill preferably by attachment of the 
case 40 to the base 18. As illustrated in FIG. 4B, when the case 41 is removed 
from the portable gas grill 10 the case may serve as a support or table-like support 
for the portable gas grill 10. This utilization of a hard case or cover 41 is 
particularly desirable when an appropriate outdoor table or tailgate is not available 
or when it is preferred not to place the portable gas grill on the tailgate. When the 
case 40 serves as a support, the grill 10 may be secured to the case by receiving 
the base 18 in a recess, or by other securing or locking members. 

Due to the quick heat-up and quick cool-down of the portable gas grill of 
this invention, it is ideal for quick use at sporting events or otherwise. In the 
configuration described above, the gas grill will heat-up to about 700 °F with the 
lid 15 closed in about five minutes and is ready for cooking. Similarly, from the 
time the gas is turned off with the lid 15 left open, the grill of this invention will 
cool-down to a temperature where it can be safely handled, especially with the 
hard cover 40, in about five minutes. 
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l. 


A ponable gas grill comprising: 

a grill housing including a base and a cover; 

a grilling surface positioned within the housing; 

a radiant heating element within the grill housing for heating food 


5 


on the grilling surface by radiant heating, the radiant heating element including a 
gas jet; and 


housing for reflecting radiant heat from the radiant heating element to the grilling 
surface. 

2. The portable gas grill of Claim 1, wherein the grill housing 
accommodates a one pound propane bottle in an upright position for delivering gas 

5 to the gas jet. 

3. The portable gas grill of Claim 1, wherein the radiant heating 
element includes a radiant heating tube and the gas jet is arranged to generate a 
flame which is substantially contained within the radiant heating tube. 

0 

4. The portable gas grill of Claim 3, wherein the radiant heating tube 
includes a plurality of openings distributed along the radiant heating tube. 

5. The portable gas grill of Claim 3, wherein the radiant heating tube 
5 is heated by the gas jet to temperatures of at least 1000°F. 


a multilayer metal insulation and reflector element within the grill 


6. The portable gas grill of Claim 1 , wherein heat produced by radiant 
heating accounts for at least 30% of the total heat produced within the grill 
housing. 


15 


25 
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7. The portable gas grill of Claim 1, wherein the combination of the 
radiant heating element and the multilayer metal insulation and reflector element 
achieve cooking temperatures of at least 700°F across the grilling surface. 

5 8. The portable gas grill of Claim 7, wherein the at least 700 °F 

cooking temperatures are achieved across a grilling surface of about 170 square 
inches or greater. 

9. A cooking device comprising: 
10 a cooking surface; 

a radiant heating tube for delivering radiant heat to the cooking 

surface; and 

a gas burner positioned to generate a flame which is substantially 


contained within the radiant heating tube. 


10. The cooking device of Claim 9, wherein the radiant heating tube 
has a first end containing the gas burner and a second end which is closed. 

11. The cooking device of Claim 9, wherein the radiant heating tube 
20 has a first end containing the gas burner and a second end which is opened. 

12. The cooking device of Claim 9, wherein the heat produced by 
radiant heating from the radiant heating tube accounts for at least 30% of the total 
heat produced by the cooking device. 


13. The cooking device of Claim 9, wherein the radiant heating tube 
includes a plurality of openings spaced along a lower surface of the tube. 
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14. The cooking device of Claim 9, wherein the gas burner includes a 
central gas jet and an air inlet concentrically surrounding the gas jet. 

15. The cooking device of Claim 9, wherein the radiant heating tube is 
5 formed of a material capable of withstanding temperatures up to at least 1000°F. 

16. A portable gas grill comprising: 

a grill housing including a base and a cover; 
a grilling surface positioned within the housing having a grill 
0 surface area of about 170 to about 200 square inches; 

a gas heating element within the grill housing for heating food on 
the grilling surface; and 

gas canister chamber within the grill housing configured to receive 
and completely contain a gas canister in an upright orientation. 

5 

17. The portable gas grill of Claim 16, wherein the gas canister is a two 
pound or smaller propane bottle. 

18. The portable gas grill of Claim 16, further comprising a valve 

0 configured for connection to the gas canister, the valve controlling delivery of gas 
to the gas heating element. 

19. The portable gas grill of Claim 16, further comprising a grease trap 
contained within the grill housing and configured to receive grease from the 
grilling surface and contain the grease during transport. 


20. The portable gas grill of Claim 19, wherein the grease trap has top, 
bottom, and side walls and a plurality of openings in the top wall, and the grease 
trap is removable from the grill housing. 
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21 . A portable grill comprising: 

a grill housing including a base and a cover; 

a grilling surface positioned within the housing; 

a heating element within the base for heating food on the grilling 

5 surface; 

a grill case configured to fit over the grill housing and secure to the 
grill housing to fully enclose the grill for transportation, wherein the grill case 
includes a support surface, which receives the grill base and allows the grill case to 
act as a support for the grill when the grill is in use. 


22. The portable grill of Claim 21, wherein when the grill case acts as a 
support for the grill, the grill base is secured to the case by a securing mechanism. 
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